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[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Is It a Bright Idea?
The Influence of Energy Efficiency Investments on Curtailment Behavior
1 Introduction
One day or another, at some point in time, the appliances people have at home will break down. When buying new appliances, people are confronted with different options varying in price and energy efficiency. After careful consideration some people may decide to buy the most energy-efficient appliance. An important question is how people’s behavior changes after purchasing an energy-efficient appliance. Do people start using the new appliance more or less often than before? Does it matter whether people bought it with environmental or financial considerations in mind? And finally, do people change their behavior in the same way if, for example, a landlord decides to invest in energy-efficient appliances in the rental apartment they live in?
Research on energy efficiency has shown that both investments in more energy efficient appliances and changes in day-to-day behavior are necessary to decrease the negative impact individuals have on the environment (Dietz, Gardner, Gilligan, Stern, & Vandenbergh, 2009). These two categories are often referred to as investment behavior (e.g., buying energy-efficient light bulbs or investing in solar panels) and curtailment behavior (e.g., switching lights off; Karlin et al., 2014). Although energy efficiency investments usually have a larger impact than curtailment actions (Attari, DeKay, Davidson, & Bruine de Bruin, 2010), individual’s curtailment behavior still plays an important role. As such, people have to decide whether they want to make the investment in the first place. Moreover, when people invest in energy-efficient appliances, the way they use such appliances after the investment influences the projected savings in energy consumption (Tetlow, van Dronkelaar, Beaman, Elmualim, & Couling, 2015). In other words, when people simply adopt new technologies but do not use them properly (e.g., purchasing efficient appliances but then using them more often), the anticipated positive impact on the environment tends to be smaller than projected.  
Even though some studies have investigated the specific effectiveness of energy efficiency investments (e.g., Fowlie, Greenstone, & Wolfram, 2018), the behavioral implications of such investments are often overlooked. In reality, both behaviors occur concurrently and are likely to influence one another. This research aims to study the effect of investments on subsequent curtailment behavior and test whether this depends on the way the investment is framed (i.e., environmental or financial framing) and by whom the investment is made (i.e., by the consumer or someone else). 
1.1 Curtailment after investment
Research on the relation between investment and curtailment behavior has been relatively limited (Garvey & Bolton, 2017), with a few exceptions. Correlational research by Jansson, Marell, and Nordlund (2010) showed that people were less likely to engage in curtailment behavior when they had already invested in an ‘eco-innovation’ (i.e., an alternative fuel vehicle). As this study was correlational in nature, the direction of the effect is unclear. McCoy and Lyons (2017) tackled the causality issue and found that curtailment behavior had a negative effect on investment behavior. Unfortunately, these studies do not give a clear direction on the potential impact of an investment on day-to-day curtailment behavior. However, the broader topic of how changes in one behavior impact other behaviors has been extensively studied and is often referred to as spillover (Thøgersen & Crompton, 2009). Negative spillover (e.g., "rebound effects" or "licensing") occurs when people first engage in an environmentally-friendly behavior and then engage less in subsequent pro-environmental behaviors, whereas positive spillover (e.g., "consistency effects" or "foot-in-the-door") occurs when people engage more in subsequent pro-environmental actions. Even though studies on spillover usually concern curtailment behavior in different pro-environmental domains, the principles that have been studied may apply to the interaction between investment and curtailment behaviors in a similar fashion, as we discuss below. 

1.2 Environmental versus financial framing 
Decisions to purchase energy-efficient appliances can be guided by many different considerations (e.g., the look of the appliance, price, energy efficiency, social norms, etc.). As people have to spend money when investing in energy-efficient appliances, the potential monetary benefits are often highlighted. Even though financial appeals have been effective when targeting investments alone (e.g., Bolderdijk & Steg, 2015; Handgraaf, Griffioen, Bolderdijk, & Thøgersen, 2017), environmental appeals have been more effective in stimulating curtailment behavior (e.g., Schwartz, Bruine de Bruin, Fischhoff, & Lave, 2015). Moreover, research on the effectiveness of environmental and financial appeals on spillover actually shows that environmental appeals can be rather effective in terms of positive spillover to recycling (Evans et al., 2013) and climate-friendly intentions (Steinhorst, Klöckner, & Matthies, 2015). 
1.2.1 Self-identity perspective 
Whether positive or negative spillover is more likely to occur has been closely linked to how people perceive the initial pro-environmental act and whether it is aligned with their self-identity (Meijers, Noordewier, & Avramova, 2013; Mullen & Monin, 2016). In line with Bem’s self-perception theory (1967), people deduce from their previous behavior what kind of person they are and this influences their subsequent behavior. Therefore, irrespective of the type of message, as long as the initial behavior is in line with someone’s identity, a positive effect on related pro-environmental behaviors can be expected (Garvey & Bolton, 2017; van den Broek, Bolderdijk, & Steg, 2017). When people act purely for financial gain, people may not feel as good about it, as they do not want to come across as a ‘cheapskate’ (Bolderdijk, Steg, Geller, Lehman, & Postmes, 2013), which implies that the financial frame might be less related to someone’s self-identity. 
1.2.2 Licensing
In contrast to the self-identity approach, licensing theory predicts that negative spillover is more likely to occur. Licensing is conceptually similar to negative spillover, as it poses that people will act less morally after they have done something moral (e.g., Blanken, van de Ven, & Zeelenberg, 2015). Whether someone perceives the behavior to be moral may depend on how it is framed, as pro-environmental behavior can be framed as something pro-environmental (which is arguably a moral act) or something more rational and less moral (by focusing on the financial benefits of the behavior; Bolderdijk, Steg, Geller, Lehman, & Postmes, 2013). This would suggest that licensing behavior may be more pronounced among people who have invested for environmental reasons as opposed to financial reasons, since the former may be perceived as more moral. 
1.3 Self vs. other investment 
Most research focuses on investments made by people themselves, whereas there are many situations (e.g., at work or a hotel) in which people do not necessarily control what kind of appliances they use or how well a building is insulated. Across all these situations, the energy-saving potential of energy-efficient measures depends on individual users and their behavior may also be affected by investments made by others. Additionally, people often do not pay for the energy they use in these situations and focusing on the environmental or financial benefits of saving energy may thus have different effects. 
Research on social norms suggests that investments made by others may send out a normative signal in terms of the desirable or appropriate thing to do (e.g., Cialdini, Kallgren, & Reno, 1991). Therefore, if people indeed perceive the investment made by someone else in a normative manner, investments made for environmental reasons may prove to be especially effective. When someone else does something positive for the environment may signal the social norm that the right thing to do is to act in a pro-social, pro-environmental manner. This is in contrast to the social norm associated with investments for financial reasons. Possibly, when someone invests to only derive personal benefits from the investment, this may signal that it is appropriate to act in a self-enhancing manner. Particularly, when people do not invest in an energy-efficient appliance themselves and also do not pay for the electricity this new appliance uses, it may feel very costly (e.g., in terms of effort, time, or comfort) to engage in energy-saving behavior. Therefore, when someone else invests for financial purposes, a self-enhancing norm can be evoked which would prescribe that the individual end-user of energy is allowed to act in a more self-enhancing manner (e.g., more comfort and time). In other words, we expect that negative spillover is more likely to occur. For example, if a landlord installs efficient lights, the tenants may see this as self-interested, and therefore feel entitled to leave the lights on longer. 
Alternatively, purely from a licensing perspective, when someone else makes an investment, an individual has not done anything moral, suggesting that licensing is unlikely to occur. Therefore, from a licensing perspective we would expect that nothing would happen to someone’s curtailment behavior after someone else has made an investment. 
1.4 The current research
In the current study we want to investigate how energy-efficiency investments affect subsequent curtailment behavior. We address this issue by studying actual energy use behavior in a lab experiment and focusing on the effect of an investment in a more efficient light bulb on subsequent curtailment behavior (i.e., turning the light off). We manipulate two factors: who makes the investment (self vs. other) and how this investment is framed (environmental vs. financial). In terms of curtailment behavior after an investment is made, we test two competing theories that predict opposite effects in terms of positive versus negative spillover behavior. From a social norms and self-identity perspective, irrespective of who invests, we expect a positive effect on curtailment behavior when environmental benefits are highlighted. Highlighting the financial benefits will likely not result in any spillover when participants have invested themselves, whereas we expect negative spillover when investments are made by others. As argued above, a financial frame will signal a self-enhancing norm, which would suggest that people will likely act in a more self-enhancing manner and thus not conserve energy for the benefit of someone else (as they do not benefit from lower energy expenses). In Table 1 we have summarized our expectations. 
Table 1
Expected effects on curtailment behavior after investment is made, from a social norms and self-identity perspective
	
	Environmental frame
	Financial frame

	Investment made by self
	a large positive effect
	no effect

	Investment made by others
	a large positive effect
	a large negative effect



From a licensing perspective we expect rather different effects of the investment on curtailment behavior. We only expect an effect when participants have made the investment themselves: A negative effect, which we expect to be most pronounced in the environmental frame. Specifically, when people do something for environmental reasons, they are expected to accumulate more credits (or credentials) which they can use to act less morally on subsequent curtailment behavior. Table 2 shows our expectations from a licensing perspective (in terms of curtailment behavior after an investment is made). 
Table 2
Expected effects on curtailment behavior after investment is made, from a licensing perspective 
	
	Environmental frame
	Financial frame

	Investment made by self
	negative effect
	a small negative effect

	Investment made by others
	no effect
	no effect
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2 Materials and Methods
Participants and design. 200 Students from a large North American university participated in this study either in exchange for course credit or for 11 CAD. 2 Participants were excluded from the analysis (due to fire alarm issues and an error in providing the manipulations), which left us with a final sample of 198 participants (57% female, Mage = 20.34, SDage = 3.96). Participants were randomly assigned to conditions in a 2(Investment: self vs. other) × 2(Message: environmental vs. financial) between-subjects design.


Procedure and Measures. 
Overview. The general procedure of the experiment is depicted in Figure 1; participants were first asked to complete a round of 5 irrelevant tasks, were then randomly assigned to one of the four manipulations and an investment in a more energy-efficient LED light bulb was made, and then they completed another round of 5 irrelevant tasks. After completing each task, we measured whether participants switched the desk lamp off in the room they completed the task in. Finally, participants were asked to complete a survey on a computer, and we measured whether they switched the main light off after completing the survey. 

· Paste Figure 1 about here —

First round of tasks. While sitting in the main room, a researcher provided the instructions for the experiment (see Appendices 1 and 2 for the set-up of the laboratory, instructions and tasks). Participants were explicitly asked to complete the tasks as fast as they could in the assigned room. These tasks were irrelevant to the investment and the curtailment behaviors (e.g., solving math problems). All four rooms had a desk lamp with an incandescent light bulb, which participants used to complete the tasks. The desk lamp was always switched off at the beginning of each session and participants thus had to switch the lamp on (and off) themselves. Upon completing the first task, the participant was instructed to go back into the main room, returned the completed task to the researcher and was handed the second task and was instructed to complete the next task in another room. This procedure was repeated five times. During the tasks we measured time in the room, whether participants switched the desk lamp off at the end of the task, and how they performed. After the fifth task, participants were asked to sit down again and complete an unrelated 3-minute survey. After completing this unrelated survey, participants returned to the tasks in the different rooms. 
Manipulation. At this point, participants were randomly assigned to the 2×2 design, consisting of four separate manipulation texts (see Appendix 3). Participants were either asked to change the incandescent light bulb in the desk lamp for energy-efficient LED light bulb themselves (which they could also refuse to do) or were told that the researcher would change the light bulbs for them. Moreover, participants were told that the light bulb in the desk lamp was changed for either environmental or financial reasons. 
Second round of tasks. After the light bulbs had been changed (either by participants themselves or the researcher[footnoteRef:1]), participants were asked to complete five similar tasks following the procedure from Round 1. Participants were randomly assigned to start with either the first set of tasks or the second set of tasks. The reason we used five rounds of tasks was to simulate the repetitive nature of curtailment behavior in daily life (e.g., turning off lights multiple times a day when leaving rooms). [1:  The 10 participants who refused to change the light bulbs (and thus kept the incandescent bulbs for Round 2) are included in all analyses. We also ran the analyses without these participants and our results were qualitatively the same. In case we did find differences, we reported those differences in a footnote. ] 

After completing the last five rounds of tasks, participants were asked to sit down again in the main room and completed another part of the unrelated study. Thereafter, participants were asked to go into the final room in which they were asked to complete a survey on the computer. The researcher walked together with the participant into the room, switched the light on, and provided instructions for the online questionnaire. 
Survey. Unless otherwise indicated participants were asked to score the items on a 7-point Likert scale (1 = strongly disagree, 7 = strongly agree); all scale means and standard deviations are reported in Table 3. To investigate whether individual differences in values might moderate the effects, participants were first asked to fill out the four subscales for biospheric, altruistic, egoistic, and hedonic values from Schwartz's (1992) value scale on a 9-point importance scale (−1 = opposed to my principles, 0 = not important, 7 = extremely important; see de Groot & Steg, 2008; Steg, Perlaviciute, van der Werff, & Lurvink, 2014). Thereafter, to measure whether participants viewed themselves as being more environmental, we asked them to fill out the environmental self-identity scale (van der Werff, Steg, & Keizer, 2014). Participants were then asked to fill out a number of questions on their current energy use, to account for baseline differences in energy use behavior at home (e.g., “I always switch the light off when I leave a room”) on a 7-point frequency scale (1 = never, 7 = always). In order to test whether the need for consistency influenced curtailment behavior after an investment, we also asked participants to fill out the Preference For Consistency Scale (e.g., "I get uncomfortable when I find my behavior contradicts my beliefs"; Cialdini, Trost, & Newsom, 1995). As a manipulation check, we asked participants “What was the main reason for changing the light bulbs?” which they could answer with “Environment,” “Financial expenses,” or “Don’t know.” We asked participants specific questions about the tasks they had just completed (e.g., “I finished the tasks as fast as I could,” “I enjoyed completing the tasks”). we asked about the magnitude of the environmental and financial impact of their light use and how much participants liked the LED and incandescent light bulbs. Finally, participants were asked for demographic information (i.e., age, gender, nationality, political orientation and study program). 
Light off end of session. After completing the survey on the computer, participants were told that they could come back out to the main room, in which they were asked to complete the final task for the unrelated study. We recorded whether participants switched the main light off when leaving the room they completed the survey in (note: the main light was different from the desk lamp that was manipulated earlier). Participants were thanked for their participation and at the end of the semester, participants were debriefed via email. 
Table 3
Means and standard deviations of the self-report individual difference measures 
	
	Number of items
	Mean
	SD
	Cronbach’s 

	Values
	
	
	
	

	Biospheric
	4
	5.13
	1.19
	.79

	Altruistic
	4
	5.66
	0.97
	.63

	Egoistic
	5
	4.50
	1.15
	.69

	Hedonic
	3
	5.70
	1.04
	.70

	
	
	
	
	

	Environmental self-identity
	3
	5.05
	1.03
	.93

	Energy behavior
	15
	3.95
	0.80
	.71

	Consistency
	7
	4.29
	1.00
	.85


3 Results
3.1 Manipulation checks 
As a manipulation check of who changed the light bulbs, we found that participants in the self condition thought it was more their own choice (M = 5.68, SD = 1.72) than participants in the other condition (M = 1.97, SD = 1.34; F(1,194) = 284.42, p < .001, p2 = .594). Additionally, we asked participants what the main reason was for replacing the light bulbs (see Table 4). We performed a three-way loglinear regression and found a significant effect of message in both the self (χ2(1) = 5.42, p = .030) and the other conditions (χ2(1) = 29.83, p < .001), indicating that participants were more likely to indicate the correct reason for changing the light bulb in both the environmental and financial message condition[footnoteRef:2].        [2:  Despite this significant effect, the accuracy of participants in the financial message condition was rather low, which we attribute to the vague wording of the question. As such, it was not a pure recall-question, but rather a general question asking participants for the main reason for changing the light bulbs. This could have been interpreted as their own main reason and not necessarily the given reason in the experiment. ] 




Table 4
Frequency table of main reason for why participants changed the light bulbs
	
	Money
	
	Environment

	
	Self
	Other
	
	Self
	Other

	Environment
	32
	18
	
	39
	40

	Financial
	13
	27
	
	4
	2

	Don’t know
	4
	5
	
	7
	7



3.2 Curtailment behavior
Switching desk lamp off after tasks. As an explicit measure of curtailment behavior after an investment was made, we measured how likely participants were to switch the lamp off in the second round of tasks as compared to the first round of tasks after the light bulbs had been replaced. The percentage of participants who switched the desk lamp off at the end of each task is depicted in Figure 2. We performed a binary logistic mixed models analysis of the relationship between the investment and message manipulations on switching the lamp off after each of the 10 tasks (0 = not off, 1 = off). In the analysis we included dummies for investment (self vs. other), message type (money vs. environment), round (Round 1 vs. Round 2) and the interaction between these variables. Additionally, we included a variable for task number to control for potential time trends. 
Participants in the environmental message condition were more likely to switch the desk lamp off in the second round when they replaced the light bulb themselves (odds = 3.82, z = 2.33, p = .020), but less likely than participants in the other condition (i.e., researcher replaced the light bulb; z = −2.40, p = .016), who were even more likely to switch the lamp off in the second round (odds = 23.57, z = 4.18, p < .001). Participants in the financial message condition were not more likely to switch the lamp off in the second round when they replaced the light bulbs themselves (odds = 1.04, z = 1.10, p = .273). Excluding those who refused the change the light bulbs, we found that participants in the “Self-Money” condition were more likely to switch the light off in the second round as compared to the first round (odds = 4.10, z = 2.40, p = .017).  Moreover, participants who had replaced the light bulbs themselves were more likely to switch the lamp off in the second round when reading environmental information as compared to reading the financial message (odds = 2.66, z = 1.65, p = .098). These results are in line with our hypothesis from a social norms and self-identity perspective. Contrary to our hypotheses from both a social norms and licensing perspective, we found that when the researcher replaced the light bulbs, participants in the financial message condition were more likely to switch the light off in the second round (odds = 5.25, z = 2.84, p = .005). 

· Paste Figure 2 about here —

To rule out any alternate explanations for switching off behavior, we analyzed whether our conditions had an effect on time and performance (reported in Appendix 4). We found no significant effects of our manipulations, and only found that participants were faster in completing the tasks in the second round. 
Main room light off at end of session. As a more implicit measure of curtailment behavior, we measured whether participants switched the main room light off at the end of the experimental session. We performed a binary logistic regression, while controlling for how often participants on average switched the desk lamp off during the first five rounds of tasks (as a measure of baseline behavior). Figure 3 shows the percentage of participants per condition who switched the main room light off at the end of the session. 

· Paste Figure 3 about here —
	
In line with our hypothesis from a social norms and self-identity perspective, participants in the “Other-Money” condition were the least likely to switch the light off at the end of the session. In Table 5 we have reported the odds ratios between the four conditions with confidence intervals. Based on these odds ratios, we found that participants in the “Self-Money” condition were significantly more likely to switch the light off at the end of the session as compared to participants in the “Other-Money” condition. Similarly, compared to the “Other-Money” condition, participants in the “Self-Environment” condition were marginally significantly more likely to switch the light off (see Table A5.1 in Appendix 5). In contrast, participants in the “Other-Environment” condition were directionally but not significantly more likely to switch the light off as compared to those in the “Other-Money” condition. Apart from the “Other-Money” condition, the remaining conditions did not significantly differ from one another. Finally, examining individual differences, participants who always switched the light off during the first round of tasks were 10.18 times (95% CI [2.79, 54.09]) more likely to switch the light off at the end of the session[footnoteRef:3].  [3:  As environmental concern may also play a role in how likely participants were to switch the main light off at the end, we ran the same analysis while controlling for biospheric values. Including biospheric values in the analysis did not alter the results and biospheric values did not have a significant effect on switching off behavior at the end of the session (both at 90% and 95% confidence interval).   ] 

Table 5
Odds of switching the main light off at the end of the session as compared to the other conditions, while controlling for “baseline” lamp switching off behavior 
	
	Other-Environment 
	
	Other-Money 
	
	Self-Environment 

	
	Odds
	95% CI
	
	Odds
	95% CI
	
	Odds
	95% CI

	Other-Money
	0.45
	0.15-1.27
	
	
	
	
	
	

	Self-Environment
	1.16
	0.46-2.98
	
	2.59
	0.94-7.67
	
	
	

	Self-Money
	1.34
	0.53-3.44
	
	3.00
	1.10-8.86
	
	1.16
	0.47-2.87


Note. CI = Confidence Interval. An odds ratio of 1 indicates that participants in both conditions are equally likely to switch the light off (i.e., CIs including 1 are not significant). 

3.3 Self-report measures
	We performed analyses of variance (ANOVA) to test the effect of our 2×2 design on the self-report measures and report the significant effects below (see Appendix 6 for the other self-report measures). We were interested in whether our manipulations affected participants’ environmental self-identity. Our results indicated that those who had replaced the light bulbs themselves (M = 5.19, SD = 0.96) scored marginally significantly higher than participants who did not replace the light bulbs themselves (M = 4.90, SD = 1.08; F(1,194) = 3.81, p = .052, p2 = .019). Excluding the participants who refused to change the light bulbs, we found that participants who had replaced the light bulbs themselves (as opposed to the researcher replacing the light bulbs) scored significantly higher on environmental self-identity (F(1,184) = 4.26, p = .040, p2 = .023). We did not find a significant effect of message on environmental self-identity (F(1,194) = 0.04, p = .852, p2 = .852) nor an interaction between who invested and message type (F(1,194) = 0.02, p = .904, p2 = .904). 
Moreover, how much participants liked the different light bulbs was influenced by whether they changed the lights themselves or not. Particularly, participants who were in the other condition (M = 4.45, SD = 1.79) liked the incandescent light bulbs more than those who replaced the light bulbs themselves (M = 3.57, SD = 1.71; F(1,193) = 12.59, p < .001, p2 = .061). In contrast, participants who replaced the light bulbs themselves indicated to like the LED lights better (M = 5.05, SD = 1.59) than those in the other condition (M = 4.15, SD = 1.91; F(1,194) = 13.40, p < .001, p2 = .065). Moreover, we found a significant interaction between type of message and who replaced the light bulbs (F(1,194) = 8.35, p = .004, p2 = .041). This interaction indicated that only those in the money condition portrayed a difference in liking of the LED light: Participants who replaced the light bulb themselves (M = 5.34, SD = 1.47) liked the light bulb significantly better as compared to those who let the researcher replace the light bulbs (M = 3.76, SD = 1.80). Besides the liking of the light bulbs, we also found that participants in the money condition thought the financial impact of switching lights off (M = 5.38, SD = 1.29) was significantly higher than those in the environmental condition (M = 4.99, SD = 1.50; F(1,194) = 3.97, p = .048, p2 = .020). 
4 Discussion
4.1 Implications of findings
	At the start of this research we posed two competing accounts with hypotheses regarding curtailment behavior after an investment in a more energy-efficient appliance was made. In our experiment we could differentiate between curtailment behavior right after the investment (i.e., switching desk lamps off in the second round of tasks) and at the end of the experimental session (i.e., turning the main room light off). We will elaborate upon our findings with respect to our expectations and add additional explanations where applicable.
	Our results show that the environmental message, irrespective of who had invested, had a positive effect on curtailment behavior both during the tasks and at the end of the session. The effect of the financial message appeared less straightforward, as participants who invested themselves were not more likely to switch the light off in the second round of tasks, whereas participants in the “Other”-condition were more likely to switch the light off in the second round. In terms of switching the light off at the end of the session, participants in the “Money-Other”-condition were the least inclined to switch the light off at the end of the session as compared to the other conditions. These results are mostly in line with the social norms and self-identity perspective, and not with the licensing perspective. 
	In contrast to our expectations from both a social norms and licensing perspective, in terms of switching the light off during the tasks, participants for whom the light bulbs were replaced by a researcher for monetary reasons were more likely to switch the lights off in the second round. We speculate that this effect may be driven by the design of the study; participants actively saw the researcher change the light bulbs, which may have evoked some feelings of reciprocity in the other condition. Besides the fact that the social norm of conserving energy may be salient, people may also feel indebted to the researcher who had just put the effort in replacing the light bulbs and reciprocate this act by switching the lights off more often in the second round. The norm of reciprocity suggests that people are more likely to comply with a request from someone who has done someone a favor in the past (Cialdini, 2001; Gouldner, 1960). Even though we did not specifically ask the participants to switch the lights off in the second round of tasks, it may have been implied by the fact that the researcher put effort in replacing all the light bulbs for the participants. Future research could address this issue by having a similar set-up in which people get a more energy-efficient appliance, but either show participants that someone else is putting effort in replacing the old appliance or simply put participants in the new situation without making them explicitly aware of the effort put into replacing the old appliance. 
	Alternatively, it could be that participants were simply more aware of their light use in the second round of tasks. As such, when the light bulbs were actually changed (i.e., when we ran the analyses without the participants who refused), we found that all participants were more likely to switch the light off in the second round. For this reason, we included the more implicit measure of curtailment behavior at the end of the experimental session. We argue that this measure is less prone to the awareness issue during the completion of the tasks in the different rooms. Our results showed that, on average, participants were far less likely to switch the light off at the end of the session (as compared to the prevalence of switching the lights off while they were completing the tasks). In line with our hypotheses based on social norms theory, participants for whom the researcher had replaced the light bulbs for monetary reasons (“Other-Money”-condition) were the least likely to switch the light off at the end of the session. This finding is in line with our expectations from a social norms perspective, as it may have signaled a social norm of acting in a more self-interested manner. In contrast to our expectations, we also found that participants who had replaced the light bulbs themselves for monetary reasons were more inclined to switch the light off at the end of the session. We speculate that this effect is in part driven by the way people’s self-perception may have been changed after changing the light bulbs themselves. 
Specifically, we found that all participants who had replaced the light bulbs themselves viewed themselves as a more environmentally-friendly person as compared to those who had not replaced the light bulbs themselves. Interestingly, participants who replaced the light bulbs for monetary reasons also viewed themselves as an environmentally-friendly person. This was rather surprising but could be explained by the fact that participants who had replaced the light bulbs themselves for monetary reasons were also inclined to indicate that they had done this for environmental reasons. This showed that changing the light bulbs may make people think of what kind of person they are, and they may thus think that by changing the light bulbs they are actually an environmentally-friendly person (irrespective of type of message), which is not the case when someone else had replaced the light bulbs. 
	Additionally, we asked participants which type of light bulb they liked better (i.e., the incandescent or LED light). Remarkably, participants who had replaced the light bulbs themselves liked the LED lights better, whereas participants who had not replaced the light bulbs themselves liked the incandescent light bulbs better. Even though this was a rather simple measure of liking, this may provide some direction on how likely people are to support new innovations when they have not chosen for the measure themselves. Moreover, our finding is also in line with the so-called “IKEA effect” (Norton, Mochon, & Ariely, 2012), which suggests that people value self-assembled products more. Our study suggests that giving people the opportunity to make a choice on whether they wanted to install the light bulbs themselves (and actually installing them) was enough to increase liking of the more energy-efficient LED light bulbs.  
4.2 Limitations and future research
	Many studies on licensing behavior include a so-called donut design (Mullen & Monin, 2016), which means that research designs do not include a baseline measure which makes it harder to make any claims of positive or negative spillover. We were able to combat this issue, as we included a baseline measure of curtailment behavior in the first round of tasks and measured real behavior. We did not, however, include a pure control condition, which would be especially useful for interpreting the results with regards to the switching off behavior at the end of the session. Moreover, even though we measured behavior in an objective manner, we studied curtailment behavior after an investment was made in a highly controlled lab setting, which limits the external validity of our study. Future research would, therefore, benefit greatly from conducting a similar study in a field setting, in order to get more insights in the magnitude of the positive and negative effects on curtailment behavior after an investment in an energy-efficiency measure is made. 
	In our experiment, we decided to exclude any monetary investment, as it may have confounded the differences we could have found between an investment made by someone him or herself and an investment made by someone else. We, therefore, decided to operationalize the investment mostly as effort and time someone had to invest in replacing the light bulbs and not making the design overly complicated with monetary investment schemes. However, future research could study whether investing actual money in energy-efficiency measures influences behavior in a different manner. It could be that when people invest actual money, they may adopt a cost-benefit mindset (Deci, Koestner, & Ryan, 1999), and may not perceive themselves as being an environmentally-friendly person.  
4.3 Concluding remarks
	This study investigated how an investment in an energy-efficiency measure influences subsequent curtailment behavior. We measured curtailment behavior immediately after the investment was made, as well as at the end of the experiment. Our findings suggest that when someone else invests in an energy-efficiency measure it is more effective to focus on the environmental benefits and not on the monetary benefits. Even though focusing on financial reasoning may seem the most rational thing to do, it can have negative effects on individual behavior. Ultimately, in many situations people are the end-users and focusing on environmental benefits may prove to be most effective. When financial benefits must be highlighted, the best way forward would be to get people personally involved in the investment (rather than having it enacted by a third party), as this will improve their pro-environmental curtailment behavior later on. 
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